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Coast Guard Polar Security Cutter (Polar Icebreaker) Program
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Th€@oast Puamrd Security Catanepr 6B6&M poogrcgmire t}
pol ar icebreakers, to be followed years from nov

pol ar i clTehter eColkaesrits .Guard esti mat est hhriheeaa v Pt @bl @r oc
icebreakers éas. 81, 083bofmdr Btitod fbiirddti onhi p, $792 n
second ship, and $788 million for$2,h&19 hmirldl isdin g
(i .e., about $2.6 bilt he o s&piopWiiohndeorft htohsee tfoitgaulr eps
cost is $746 million for the first ship, $544 mi
third ship, forshti ghiaciblisdieirg M@ st i mat ®WbBl.l,i arb)o.ut

On April 23, 20M88vyythet €EgnateGh@redgCamr ©f ame f o
awarded ma | ¥7du¥erddcnec e-ht comet ract for the detail de

construction (DD&C) of the first PS&LrdoowlAdedalt e
by Singapore Technologies (ST) Entghmeeri mdustvViTy F
t eams otmpaltor t he DDRICe cfointgtacRSC i s scheduled to
2021 and be delivered inn2DBdest hboghct hk DD&ENT
earlier delivery.

TheD&Contract in
exercised, t he t

cludes options for building the

otal wvalue of the contract woul c
billidn)ur®lse of $745.9 mil loindmmearsd &pIr,wdsdtzsed mi | |
hey do not i ncl uédeurtnhies hceads te)qoufi vpohebeoudi r phfmEeFnEt f o r
he ships that the government purr cihmacsoersp aarnadt itcdre r
nt o tolre gsolviepr n mman a pe& mMemtamc os tgn.veWhpare g&RREn and
anagement costs ar e prnoccuwrdeemldnto hetitbet fwicreast P &a@t
$95Mi I i on and $940 milpr oanyrcamdmte irehitmeR$IC est i m;
program i s about $2.95 billion.

ThRS@rogram has r%l,el 34.d6 amitloltiad n o(fni . per.o c uarbeonuet n t$
fundihmgpugh, FiYROIlWdi ng $300 miNalvGyoe hpmgbui dddnt hr c
account in FYZIthl7 Comdt Hp¥Goplldd.ed FY2020 budget re

t
t
i
m

mil liinoprocur efmemtt faanRIS@Qgprogramt hehiPSKE i s enoug
pr ogaFarm 0g200v e r p me grhaanmma g € me hhte cCoosat$st. FGU2a0r1ld9 budget

submi ssion had projected that a total of $125 mi
for the PSC program in FY2020.

The operational U. Surpemadiysteboéakneghthegt pol a
Pol arrarbd acdne mé diebbmte@makliledgm adodil airndb®tBo0ast Guard

has a second heRolyanProdeamn Boedenfefakread any engi ne ¢
in June 2010 opred alh a o nlddoel miramaBi Atalhreem$.«ea ed ser vi ce

1976 and 1978, respectively, and ayeamosvemweilde be
| i vflehse. Coas s C@FPwdmdgasSa@aasource of &Sphae Pantrs for
operational

| ssues for EBSfgogsamibnméivhdéher to approve, reje
t he CoalsFtyY2@p2800 d ur e mernd g ff amtdti mMegwipe tolyeramt o use a

contract with opti omps odnhrea;sbhleopchke rb utyo ccoonnttriancute tpc
at | east psoeomeenotf ftohneB 66 gp rtolgrrcaumg h &t tseh i wadbwy | di ng
accotuemachni cal, schedul e, aamwhceotshte rr itsok pirno ctuhree PhS
medi um pol ar icebreakers to a common basic desic
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Coast Guard Polar Security Cutter (Polar Icebreaker) Program

( OUUOEUEUDOO
This report provides backgroundei iPfodramatSiecmurandqg
(PSC) Pt bgoraaamta@G@ pr ogram for acqui ThegP8€w pol ar
program has received a tot al of $1,034.6 millior
throughTR¥2Cb>8&t pGowpowded FY2020 budget requests
procuremamgt foundhe PSC progrRW202vMhijycrhogrsamnough
management costs
The issue for Congress i s tvhheemAhreir SHErg2taipPMT ov e, 1 ¢
procur e merndq U aighfdS fhagp r,o garnadm mor e generally, whett
reject, or moddofvye pthhheh r C gparsotc uGu anrgd n@avn pwe 1 i ce b
decisions on tiCoasisSueardof lud cdaeh igCeocalis g & iiudamedyt s ,
r

to perf ar miistsss ojmasl,a and the U.S. shipbuilding in

For a brief discussGroamatoflLdlhbheAQCpaalr Gdailkerpsa,r as e e
CRS repoaagquwiasfietrgspmearpaolse cutter stAhot heheCRBast G
report provides an overview?of various issues I ¢

Il EEOI UOUOE

, PUUPOOUWOT wa626w/ OOEUW( ET EUI EOI UU
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The pertmatnetng tshatt Lotstp Gumaddyd .dlLt@.es at e s

t hat ambhgnagshhee rCo a qte mplhaarsdide kmalldlem,) est abl i sh, m

and operate, with due regard to tme nagqugatment s
icebreakingarn@aciéscuesfacilities for the promoti
high seas and waters subjectanfutdheanpurtiegdi cti or
i nternational agreement s, dievebopakiesg aba cishi t ime
under, and over waters other than the high seas
St at.®s 0

I n addition, Stocneiloann d8 8Be(cau) rHi.otRy Zhd@&Q-Bcalf®f 2 0 0 2 (
Novemb2o®2mh,e | aw hbdttestBbpast ment of Homel and
transferred the Coast Guard frédmetbefDepar thent
speamifsisd ons for(otheefonsteGuad@tblast ahet €Coast
mi ssj oinsdl udsiingi tcotfeop#F sat i ons.

1 CRS Report R4256TCoast Guard Cutter Procurement: Background and Issues for Congrg&onald O'Rourke
2 CRS Report R4115% hanges in the Arctic: Background and Issuefongresscoordinated by Ronald O'Routke

314 U.S.C. 102(4) and 102(5), respectively. This statute was previously 14 U.S.C. 2; it was renumbered as 14 U.S.C.
102 by Section 103 of tHerank LoBiondo Coast Guard Authorization Act of 2q$8 140P.L. 115282 of December
4, 2018). (Title I ofP.L. 115282 consisting of Sections 1024, specified a general reorganization of Title 14.)

4The 11 missions set forth in Section 888(a) are marine safety; search and rescue; aids to navigation; living marine
resources (fishegs law enforcement); marine environmental protection; ice operations; ports, waterways and coastal
security; drug interdiction; migrant interdiction; defense readiness; other law enforcement.
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, UOUDXx Ol w; BUuwpOOUwE@ET EUI EODPO
The Coa®t pularddmebrsebakpdg hayeakiul ti nfit haiton cut
condwucvtari ebypeo fthoaodiasarrdel d toeseart nt udda h@eesdater s by
Guak dgeper pctustetlUe ISs . pol ar conduepedat nohsarge part

Gua® dpol ar s uwcmpPofetatklee sCewast Swuatr dT breglodns §sBons.
pol ar icebreakers can be summarized as foll ows:

T conduand ngupporting scientific research in tfF

T defending U.S. sovereignty U.mBrtelseenkrecti c by |
i W.S. territbeinégwahbhpers in

T defending other U.S. interemtterigrstmsol ar regi
waters thheaUeSwiékhechusi ve economic zone ( EI
f monitoring sea traffic in the Arctic, i ncl udi
and

T conducting other typical Coast Guard mission
enf orcement , and protection of marine resour
territorial wdters north of Al aska.

/| OOEUwp- OU0w) UU0w UEUPEAwW. xI UEUPOOU
e

The Coa&t |l Gugedi cebreakers ar called polar icel
becautshey perform missions in bositppNE&ati dmak i c an
Science Foundation (bM3HMH) prodsaeadahgti @antsii gint if e £ ainn
portion of U.S. pol ar icebreaker operations.

Supporting N®FAnNnéefaea@au spdesr ifoorm tmh aagn u al cmil $ £ido n
Operati on (DxDefppo Fbhreeazk t hs @aceh sortasheDu@gpl vy

Mc Mur do Stati on, the | arge U. S. Antarctic resear
Sound,hen d&ars st Tihcee Cohaesltf .GWParl dar, s tdahtee sC ahsatn | Guar d
currently operati otisagde rhdksavtyhtehelt amhminebpbakehe

sout hern hemibgph&kriengs ummernlear Aanntdarrcetsiucpapliyn or d-
Mc Mur do Station. When RdlearmeStasaros ftish déematdelc&] t
in order to complete critical maintenance and pr
dry deckacktto Ant ar cati < afltmaetldrtmse ody dlhee rmapxe mu i
thickness of the ice to be broken, t he annual M c
greatest icebreaking challenge for U.S. polar ic
its own signgfclranhtengedrfearkThe SCopBt snBdamenbr eak

5 Cutters are commissioned Coast Guard vessels greater theet &5 [Ength.

6 For a list of the 11 missions, see footnétdhe two statutory missions not supported by polar ice operations are
illegal drug interdiction and undocumented migrant interdiction. (Department of Homeland Sé&wlatyicebreaking
Recapialization Project Mission Need Statement, Version dpproved by DHS June 28, 2013, p. 10.)

‘"This passage, beginning with fAThe roles of. .., 0 originatec
transferred by the Government Accountapiliifice (GAO) with minor changes @overnment Accountability

Office, Coast Guard[:]Efforts to Identify Arctic Requirements Are Ongoing, but More Communication about Agency

Planning Efforts Would Be Benefici@AO-10-870, September 2010, 53.

SNyxoLyno Cangemi, fCoast Guard | cebreaker Crew Completes S
Domain Depends [ si c] DdIDS (Beferse Yisud imformagiion DiattibutioneSysite@ijtobed
19, 2018.
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pol ar i Hde@fF wsplard,somesat odbnatstime in the Arctic
activities and performing other operations.

Al t hough ddiomiand s kieh @ sclhiam@gte, observers generally

devel opment wil|l not eliminate the need for U.S.
increase mission demands nfisfh nelmdémr Even whehet at
signif-comaed arceas i n theni molodirMmenod gairo nisc,e acnodu ldd |
coming years to increased commerci al ship, crui s
as increased explorati orrfcdtaicctoii Va ttainogissudttdn erre grue sroet
increased |l evels of supppopticblraml posiaceecwhtente
froeemn actually stil . PChhaarvgei nsgo niec ea nooaumdi toifonscei n A

have made the McMurdo |lreengud mml ¥ i mices i2ZDOO0mor e chal
The Coa&Gt sGuate@eégy document for the Arctic regior

firtThe United States must have adequate icebreakin
fundament al under st asdiemghadfiiiip@é Naegoonmastd al sc
a strategic investment in icebreaking capabilit.y
| ot @ O'm.

"UuUul OUw40206w/ OOEUwW( EI EUI EOI UU

The operational U.S. pol ar oifc eobnree ahkeiarvgy fplod eatr ci ucr
Pol arn @malr one medi Hepadollmra ®daiethit e®tkiees Coast Guar
has a second heRolyarmProlSeay Boeakrveakersuffered an el
in June 2010 amat iharsa lbPelinnma8wadpaere n$eaed servi ce
1976 and 1978, respectively, and grarncwrwelcle be
l' i ves. The sCoRssitrages@@asource of &Sphae Pantrs for
opa&tri onal

For additional background information on current
sefeppendi x A

11 gUPUI Ew- UOETI UWRDE WK EOB WUOOEU

For background information on redppeadi RuBber s ¢

"OEUUwW&UEUEwW/ OOEUwW21 EVUUPUawW" U0UI Uwag/ 2

. YT UYDI P
The PSC program was iniRY2atled b uwudgeite sCwhamits sGuarr ¢
the acquisition of three new heavy polar icebrec

9 For more on changes inettArctic due to diminishment of Arctic ice, SERS Report R4115% hanges in the Arctic:
Background and Issues for Congressordinated by Ronald O'Routke

10 National Research Counci®plar Icebreakersn a Changing World, An Assessment of U.S. Na&dshington,
2007, pp. 67, 14, 63.

11 United States Coast Guard Arctic Strategyashington, May 2013, p. 35; accessed May 24, 2013, at
http://www.uscg.miléeniorleadershiflOCSICG_Arctic_Strategy.pdf
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of up to three me@uanedi wanntpo |l tacs b egit
the fi286RBhdewalveavy ploktar iseelbi e

was previously known Cahsa ntghiengpotlhaer i c
gr amame to the PECemdegr am call atte®mti on to
| ar i cebrae avkaerrisetpyerofformm ssi ons jruesltati ng to nat
i cebr BAalktimgugts inow called the PSC progr am, ma ny
convenma ncentoi muee er to it as the polar i cebreak:t

B( OUITUEUI Ew/ UOTUEQw. I 1 PET wop(/ . A
gram i s nNaanvayg eldn tbeyg raa tGeoda sPtr oQuraarnd Of f i

Wasshiongpetrimét theprNauyemenshbeasti ps as
ast Guard so as to help the Coast Gue

moobo Q?

I OUw#1 UPT Ow xxUODEEI

PSC program i s uscihn,g nmehaen ipnag etnhta td etshi eg nd easpipg I«
d on iare badedaskitegrm.g A key aim in using the pare
, schedule, and technical risk in the PSC pr
/ UOT UEQw2ET T EUOI

The PSC &prsocghreadnu led icoveelrlisngf darhedotnthee nRPR8Cy adts, 1t

of the tshifrd#dvYRO2bt, el YM2A0FY2026, respectivel y.

/ UOEUUI 61 60w" 600

As shdwmlien he Coast Guard estimates the total p

pol ar icebreakers as $1,039 million (i.e., about
second ship, and $788 million fotr dfhe$2,h6 T mihlilf
(i .e., about $2.6Tabl & wdn)n. tAs seel d gutpmven iibrhe s
of the total sps@d6r mmeht onoébrithe first ship, ¢
and $535 million for the third schoispt, offor$ la 8c2o5mbm
(i e., abolUbhe$4hbh i bauddwm@angt.cost f &7 46hE& Mitsi osmh
with options for the second and third ships that
contract to $1,942.8 million (i.e., about $1.9
12See, forexampl@8en Werner and Sam LaGrone, fiCoast Guard Renames N
Cu t t WSNI| NewsSeptember 27, 2018ee also Sydney J. Freediper J r . AWith Funding In Peril,
Pushes I cebreaker As 6Pol ar Security Cutter, 60 Breaking De
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Table 1. Estimated PSC Procurement Cost s
In millionsof then-year dollars

Cost element 1st PSC 2nd PSC 3rd PSC Total

Target contract price 746 544 535 1,825
Program costs (including GFE) 213 165 168 546
Postdelivery costs 45 a7 48 140
Costs for NavyType, NavyOwned (NTNO) equipment 35 36 37 108
TOTAL 1,039 792 788 2,619

Source: U.S. Navy information papen PSCprogram undated, received from Navy Office of Legislative
Affairs, June 14, 2019.

Notes: Target contract price includedetail desigrgonstruction, and long leatime materials (LLTM), and does
not reflect potential costs rising to the contract ceiling pri€FE is governmerfurnished equipmerit
equipment that the government procures and then provides to the shipbuilder for installation on the ship.
NTNO equipment is GE that the Navy providés such as combat weapons systems, sensors and
communicationgquipment and suppligsfor meeting Coast GuardNavy naval operational capabilities wartime
readiness requirements. (For additional discussion, see Coast Guard Commarsiardtion (COMDTINST)
7100.2G, May 16, 2013, accessed June 24, 2018tpst//media.defense.gov/2017/Mar/15/2001716846/
1/0/C1_7100_2G.PDFThe Navy informatiorpaper states thaprogram costs, postlelivery costs, and NTNO
costswere taken from the Program Life Cycle Cost Estimate (PLCCE)vesre in the process of being updated

based on the contract award, the contractords schedul e,
/UOT UEOwW%UOEDOI
The PSC program received about $359.6 million ir
including $300 mil I i @n sphriopvbiudieldditnhgr oaucgcho utnhte (Naahviy
DOB budget) and $59.6 milli eapr pcovecendt tcoogiht
(which is part of the DBH&]t mewndgeotf) . HoTmed amM2 Bleq
Approprcat { DheHAJ oRRBRAL 61 6February @&n 2019) pr
additional $6P/BErnoigirlaino nt hfrooru ghh g hec Coameé ntGuac ado u
including $20 million fomatéei proscblemMdntf of t e
in the TohreodgPrS&Cm.pr ogram has thus received a total
billion) in procureméhée Coadt pGupbdedgrFr YRO201 D u
reqguests $35 mitl fiuodiing poocuhemdSC ptbgram, whi

PSC préFgrr2a0g2o0v er pme gmamage meAs <clhd@wmwC-BEn t he
CoaGuta dFY2019 budget submission had projected t
procurement funding would be requested for the F

For additional background inforAmpgerdi onCfundi nc¢

" OOUUBEUE
2
I

On April 3, 2O0N®v,y tlhret eCoprastte ddwearred§ € ampr ©gf a me f o
awar ded nmda $743|{51r.i9chexe-ﬁt'rmecontdreat(atiIfmlrestirgen and

construction (DD&C) of the first PSC to VT Hal'te
by Singapore Technologies (ST) Engineering. VT F}
teams that competed tflteg dtwe DD&CCe cBeonltleipnogtetred | y v
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Shipyards of Lockport, Louisianaf ®hdladpaphhar g
Fi ncakariieret/toef Maarriinhee,t t e, WI

The first PSC S scheduled toebeginn26@QAdstithotuigdr

i

DD&C contract includes findhei D& Cncentiraes 11 ocl
options for building the second and third PSCs.
the contract woumdllinone@beet YT ladh ofdidRBrde O bfi | $7 4
million and $1, 942. 8 GGmiclolsitosn, ctohveeyr dtoh en osth iipnbcul iuldc
goverfimemi shed equi pment (GFE), which is equi pme
purchases and then piociodportacitomei sshiopl hiel déri pf
progmamagement costs.

21T Dxw#1 UDT O
FigaFeg@grekxndGstedavwmean deorfi ngT GHadletseirgn Amr t he PSS
April 25, 2019haihree Co arse p GGrutar st atnaels Ntavy sai d VT

winning design for the meet PodbaresSeeadstagl ICuthiree
requi viememhes shiof os P&EG@ieDigt ami on

Figure 1.Rendering of VT Halter Design for PSC

Source: | I l ustrati on acc o WURDATED:VM igalted Marine toB@Eld Mew €qgast Guard
Icebreaker 6 US NI News, April 23, 2019, updated Ampril 24, 2019

13 fiMississippiShipyardGets $746MContract forlcebreaker Associated Pres#\pril 23, 2019.

“See Naval Sea Systems Command, f#fPolar Security Cutter Con:
Capabilities, o April 2 3, 2019; Depart ment -03¢l19)samh ens e, AiCcon
LaGrone, AVT Hal tverCdeasti n@u a riSNBNeivdApnl 2R22019;rMaréa Armental,

AU. S. Orders First heavy | cebreaking Vessel in Decades, as
23, 2019, AMi ssissippi Shi py aAssbciatd Prass, 8pril2% 2019Cont ract for 1 c
BRich Abott, APol ar | cebreaker Winner Meet s Défenseeshol d Requ

Daily, April 25, 2019.
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Coast Guard Polar Security Cutter (Polar Icebreaker) Program

artistdés rkaldteer nMdaroifne&/dls winning bid for the U.S. Coast
Marine image used with permissiod

Figure 2. Rendering of VT Halter Design for PSC

Source: lllustration posted by Robert A. Socha, Senior lgesident, VT Halter Marin@ccessed May 6, 2019,
at https://www.linkedin.com/feed/update/urn:li:activity:6526621529113976832

A May 7, 2019, praddserr alboaige ifi(sbdeWT \Ah Halrt ¢arh e
updated on May 29 to provisde ud |c drorapdsc ade esdpfl i agcuernmee

VT Halter Marine is teamed with Technology Associates, Inc. [TAI] as the ship designer

and, for over two years, has participated in the
I ndustry Study. The ship design lios [aGeremvaonl ut i on f
icebreaker] currently in design and construction; the team has worked rigorously to

demonstrate its maturity and reliability. During the study, TAI incrementally adjusted the

design and conducted a series of five ship model tank tests to aptimiziesign. The

vessels are 460 feet in length with a beam of 88 feet overall, a full load displacement of

approximately 22,900 long tons at delivery. The propulsion will be diesel electric at over

45,200 horse powemd readily capable of breaking icetWween six to eight feet thick. The

vessel will accommodate 186 personnel comfortably for an extended endurance of 90 days.

In addition to TAI, VT Halter Marine has teamed with ABB/Trident Marine for its Azipod
propulsion systertf Raytheon for command ammbntrol systems integration, Caterpillar

for the main engines, Jamestown Metal Marine for joiner package, and Bronswerk for the
HVAC system. The program is scheduled to bring an additional 900 skilled craftsman and
staff to the Mississipghased shipyard.

16 ABB is ASEA Brown Boverj a multinational corporation headquartered in Zurich, Ssliand, that is, among other

things, a leading maker of electdcive propulsion systems for ships. (ASEA is an acronymi\fiondnna Svenska

Elektriska Aktiebolagefi.e., General Swedish Electrical Limited Comp@nyhich merged with Brown, Boveri & Cie

[BBC] in 1988 to create ABB.) Azipod is ABBo6s term for its

VT Halter press release, AVT Halter Mardoieupdateddviayded t he US
29, accessed June 12, 201%tHh://vthm.com/wpcontent/uploads/2019/05/PreRelease USCE®SC_Singapore
ExchangeFINAL_updatedMay29.pdfThe original (May 7) version f t he press rel ease stated t he
load displacement at delivery would be approximately 33,000 tons.
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Figure 3.Rendering of VT Halter Design for PSC

- - T a

Source: VT Hal ter press release, OVT Halter Mar Pi® Awarded t |
accessed May 8, 2019, tatp://www.vthm.com/public/files/20190507 .pdf

The German icebreaker &e girgemns Foafedrrer@Gdadegtoo liln VT
spelPbédr 9ier nbdilng bui | t Pacsl a rhsetGes némacanr e neenrtt pfod ra r
researand supply icebreaker. MRoNmgr 8,1 R019, pres:

was designed by Ger many 68andidbeipg bibtbgGegman & Consul t (
shipbuilder HDW2°

VT Halterds teammates on t he RsSoCiates,Ainc.l ude ship de
(TAI) , which has been involved in the design for
modi ficationsbo in a number of a rRerald t o me et Co
Baczkowski, president and CEO of VT Halter Matisaid. The team went thugh six

design spirals to refine the design and the major modifications include changes in the hull

form to enhance the shipbdbs icebreaking capabili't
propulsors and sensors, habitability improvements for comfort particitieopen water,
easier access to different areas of the ship, and

Raytheon [RTN] is the integrator for C5I capabiliffesn the ship and the main engines
will be supplied by Caterpillar [CAT]. Switzerlarlthsed BB and Netherlandbased
Trident are supplying the Azipod propulsion system, Flebdsed Jamestown Metal
Marine is supplying the joiner package, and Netherldvad®d Bronswerk the heating,
ventilation and cooling systefA.

Figdskows a rendér icrogn cefptRodeasIsiyC rfno rl |

18 polarsternis the German word for Polar Sfac o i nci dent al | y, the same name as the U
heavy polar icebreaker.

19SDC Ship Design & Consult Gmbid based on Hamburg, Germany.

20 HowaldtswerkeDeutsche Werft (HDWis a part of Tiyssenkrupp Marine Systems Gmisased in Kiel, Germany.
(SourceThyssenkrupp Marine Systepaccessed May 9, 2019, Htps://www.thyssenkrupmarinesystems.com/ep/

21 C5l stands forammand control, communicationsgomputersgollaboration, andntelligence

2Cal vi n Bi edead kueding In RYL20 FogSecond Polar Security Cutter Would Help With Planning,
Shi pbui | Detemse FadyMay 9,2019. Abbreviations for firm names in brackets as in original.
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Figure 4. Rendering of SDC Concept Design for Polarstern I

III...--lliil/‘

GRAPHICS © 201 0/WWW.MARIGRAPH.COM 3

Source: SDC Ship Design &onsult GmbH designrSDC2187133m Research Vessekcessed May 9, 2019, at:
http://www.shipdesign.de/html/index.php?navi=3&navi2=80&navi3Fiddmage is enlarged at:
http://www.shipdesign.de/html/detail. php?id=396

SDC st atceomsn dléamtt dPiotl fao rshtaesr na ILI8B8gmetefr s (about 436
l ong, a beam of 27ametaends afabodt 198,56k ed e J ab
noptr ovihcce dd s 5 g h a®tAe rharni te.fpirred iom nary wWserddsingmf th
stated that t hwadodesdmgeawhdtl tdmegtighpraif nwli 45 met er s (-
feebamaof 27. 3 metaerdsr a(fatb oouft a8b9o.u6t fleletea er s ( a
di spl a(cienntelnutdi off pbypluoa’MMbeseDDQutiggest 8t hat SDC

somewhat smaé¢diedProtfammneipgrhnt |Ihlave @i dckptdiaoegment

payl oadmetdiieisnrsg t han 2 6r,h0a0p0Os tcolnoss,erantdo p223, 000 t ons

VT H&R2@® odnesi gn for the PSC is consi carrabkelnyt | ar
pol ar | Asbrsdhaokvalradbhlehan €oa st |Guragedst pHoelaary i cebr e
is 420 feet |l ong and has a fulds Weo@dt dd esspil ganc efnoerr

23 SDC Ship Design & Consult GmhldesignSDC2187, 133m Research Vesselccessed May 9, 2019, at
http://www.shipdesign.de/html/index.php?navi=3&navi2=80&navi3=115

2Br i ef i n dghigoatdiPdlar Redear@? YearsPolarsternand the requirement foofarsternl, 6 acces s ed
May 8, 2019, ahttp://www.erve
group.eu/np4/np4/%7B$entServietPath%7D/?newsld=43&fileName=Pr_sentation_Markterkundung_09.09.14_fin.p

df. The briefing is undated but includes a statement on one of its slides that refers in the past tense to an event that took
place in January 2016.
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the PSC is 4MHefat¢gaatmRd@O® gar dt bphbhoemenB %i greater t
He ad vy

The horsepower generated by ddsivgbopRi0Dse) on pl ant
roughigpuaeomees than the 60,000 shaft horsepower of
Guahdeavy pol aRoliacrdAbSstéacarkvimg Aaneli g 2, heweV Er ,

Haldt edesi ga cpoledésne shafted propel lsevi vl amige o
podded piramnp walrsrcarnsgement t hat, al baoadé widm other m
feat uaxepsgtcodiesgli ve s &@sHght arcapability for breakin
Pol arA SMaayr 8, 2019 press report states:

AWe picked the most modern icebreaker that was o
|l evel design that roughl y meettookitlared m@ddfiedst Guar dés r
i tBadazkowskisaid.

Ailt has a contoured shape. The shape of the hull
mass breaking ice, this actually slices the ice. The shape of the hull pushed the broken ice
aside, so énedwietsmdyoumtemrdpul si on systems, with

on the other side of the ship.o

The design of the cutter is optimized for seakeeping to support the long voyage from its
homeport in Washington state to as far away as the Antarctic,che sai

Ailtds an optimum design between icebreaking and s
AWith the propul sor s, with one fixed and two ste
seakeeping capability so when youdre going on | on

the crew is not &at to a pulp or heavily fatigued because of the stability characteristics in
open water.o

~ Ve

( UUUI Uwi OUw" 6001 Ui UU
%8 | YAWOIE D O1

One issue for Congress is whetheBFtvaoapprove, re
procurememteques®iSB®eogtBlen considering this issue,
consider, among other things, whether the Coast
propoosidnagcht year in the program, and whether the
PSCs shoulreddberdafceel er at ed.

As noted earlier, the $35 million in procurement

the PSC program for FY2028® FY¥YP@@upMmMegbamover tt
managemeMAs shdwubmCEBme Coadst FGU2a0r1ld9 budget submiss

projected that a total of $125 million in procur
program jns&tYyig®@® Ot hat the Coast Guard had projec
million, another $90 million or so for ot her C O ¢S

(LLTM) for tAre Apprciolndl PSC2019, press report stat

The Coast alGyea 202® lsudgét reguest of $35 million for its new heavy
icebreaker is insufficient for the purchase of ldegd time materials to maintain the
program schedule, Rep. Lou Correa@@lif.) said April 9th in his opening remarks at a
House Homeland Segty Transportation and Maritime Security Subcommittee hearing
with the heads of the Coast Guard and Transportation Security Administration. Correa,

S am L a OIT dlater Mariie Details Coast Guard Icebreaker,BISNI NewsMay 8, 2019.
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chairman of the subcommittee, was referring to the advance purchase of materials for the

second Polar Sedty Cutter (PSC). The Coast Guard is expected to award a contract for

the detailed design and construction of the first PSC within a month and already has the

funding. House staffers say the Coast Guard has told them it needs $100 million for long

leadma¢ r i als for the second PSC%o0r the shipds schedl

Funding the LprTdk U roeg mémott hoft he second and third P
i mproved production economies of scale for that
procuwmrteomd of the second and third PSCs.

"OOUUEEUwPDU! OEOD»OOOQWY WS HIU

Anot her potentiia$ wbewulkerforoCosgrassontract with
contract to A qmudtrectt ¢ ehiea lsidnd ipreReS Grlaagr aind s f loe
acqubshipg using a co@GotasctGwartd aopde Napgn dfud i th e
idea of instead using a block buy contract to ac
this possibilitgraprpposab®BSE REMRJpatfammwatsh & el ease
omMar ch 2Sec20ilo8n F3rlaln ko fLoBiieondo Coasctt CGuf&r2d0 1A8ut(h o
14®. L.-2830f5 December 4, 2018) provides permanent
bl ock buywtcohteaobhomigc order quafnrtontty b(aEtCQ) pur c
purchases)t ®rf ictosmpmaijemar acqui sition programs. Th
u.s.cCc. 1137.

Al t howar ag@&t withsmoptipophge gewes, fiotr mo mdr atneaxu arho r
contr,acatnidngit does not generate twhe hkiandd oectk Davy
contr &otmparednt oacta wiltdc ko pambyo hado rterdauccte t h e
goverméhexibility regarding whether and when t ¢

what desi gn aondouiin dr ettlfwembtiroeeld caec q thiesi ti on cost
covered byThdeNawvntmhacstused bl ock buy contracts
Virgdlndsas attack submarindgdg taoomdl( iCo nbarte Srhd gpen t( L
John LewiOs5)( ToNIERZSRS oeddti mates that compared to cc
options, using a block buy contract that 1incl ude
ugront batch purchases) ofh emaavtye rpioallaswoaincde bcroenmapkoenr

%1 cebr eak eDeferGeDaitydpriiis 2009.
27 Stated more fully, from a congressional perspective, toffidan using block buy contracting include the following:
-- reduceccongressional control over yetaryear spending, and tying the hands of future Congresses;

-- reduced flexibility for making changes in Coast Guard acquisition programs in response to unforeseen changes
in strategic or budgetary circumstances (which @arse any needed funding reductions to fall more heavily on
acquisition programs not covered by multiyear contracts);

-- a potential need to shift funding from later fiscal years to earlier fiscal years to fund economic order quantity
(EOQ) purchases (i.eup-front batch purchases) of components;

-- the risk of having to make penalty payments to shipbuilders if multiyear contracts need to be terminated due to
unavailability of funds needed to the continue the contracts; and

-- the risk that materials and mponents purchased for ships to be acquired in future years might go to waste if
those ships are not eventually acquired.

28 SeeCRS Report R4190ultiyear Procurement (MYP) and Block Buy Contracting ifeDee Acquisition:
Background and Issues for Congrelsg Ronald O'Rourke and Moshe Schwa@RS Report RL3374Navy Littoral
Combat Ship (LCS) Program: Background and Issues for Condrg$onaldO'Rourke andCRS Report R43546,
Navy John Lewis (TAQO5) Class Oiler Shipbuilding Program: Background and Issues for Condrg$%onald
O'Rourke
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reduce the combinedeeacghiiimd thy nuyheiasatid socf o dtl hde %etghura
a savings dfSdAupWwaods of $

Acongressionall yNamtainadmaledAdadegmi2dsl 7o0f Sci ences,
Medi NIArSEEMeport on acqui sition andtopeffaktl owi 04
(emphasis as in original):

3. Recommendation: USCG should follow an acquisition strategy that includes block
buy contracting with a fixed price incentive fee contract and take ther measures to
ensure best value for investment of public funds.

Icebreaker design and construction costs can be clearly defined, and a fixed price incentive
fee construction contract is the most reliable mechanism for controlling costs for a program
of this complexity. This technique is widely used by the U.S. Navy. To help ensure best
long-term value, the criteria for evaluating shipyard proposals should incorporate explicitly
defined lifecycle cost metrics....

A block buy authority for this program wileed to contain specific language for economic
order quantity purchases for materials, advanced design, and construction activities. A
block buy contracting program with economic order quantity purchases enables series
construction, motivates competitibgdding, and allows for volume purchase and for the
timely acquisition of material with long lead times. It would enable continuous production,
give the program the maximum benefit from the learning curve, and thus reduce labor hours
on subsequent vessels

If advantage is taken of learning and quantity discounts available through the
recommended block buy contracting acquisition strategy, the average cost per heavy
icebreaker is approximately $791 million, on the basis of the acquisition of fourr$hips.

WUOEDOI w" OEUUW&UE URW MOEIUMHWEY &EUT EOI UU L
21 bXEUDOEDOI w EEOUOU

Anot her potenti al i scwaertfimrueCepmerve 9 nigs awh d telaestt
procur e mefndr F8@eapirnodgrrcaing h &8s hepbaviydi ng account , |
fooal |l y as the Shipbuilding and CoAn vMarys i200n 8Navy |
GAO report stabes wkHR,t tagea e@omeeantt sGhat d weaerdmalde
foll owing the estabiNiavlyme mtt egfr att kelr PB®gtr aGu arf d i
progsamte tha&k tbhatpaogram actions could be func
appropriations, and the source 00As tnhoet eadp peraorplriieart
of $3n0e0 mi |l prooauoné methrdgmtpvaodi d gRISCE op rwageea m

povided through$tatbe SCNIlaoocount FY2017, and anoth
FYy2018.

Al t hpughi ding funding for CoastciGeatres shioms t hr c
complexity in trackhgnffoanGoasecGaaddcaéahhgdabasqgquais
guestion as to whether that funding woiutld ot her v
has beiem tuuBefdpradibraggt s@u prsd ohtehagvioyl tamam cebr eaker s

29 National Academies of Sciences, Engineering, andidiiee, Division on Earth and Life Studies and Transportation
ResearchBoarlAc qui si ti on and Operation of Pol,hetter Repatbmthe ak er s : Ful i
cover letter dated July 11, 2017, pp. 14, 15.

30 Government Accountability OfftHo me |l and Security Acquisitions][:] Leveragin
DHS6s Progress to | mp GAO/IL833PSE rMayf 2018,ipo86.Ma nage ment
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1 Heaways fundeabodat b&d¥%W)gh t he! SCN account

T Thirhmwpdet he Coda¥Sss|-cOudhsflopatr o(i beat s
about 67% wér ¢ hpr dowartesd under a Navy contract
f arhe cons2bfict hembofinsesl WdC® fRARWds and

prior yeaxpbODngobundi nge construction phase

contract, the Nawgerrxthatiricee ni¢ coquddi roncst i on

addi tional 1®d®atSLTNu iumg i mhY .
Subsecti onég c [Saedcft i(obn) FLY2220 #o8f Nahtei on al Defense Auth

H. R. /P28101Bhfi5Decemb/prsttdat e20lhie foll owi ng:
SEC. 122. Icebreaker vessel.
(a) Authority to procure one polatass heavy icebreakar.

(1) IN GENERALS There is authorized to be procured for the Coast Guard one polar
class heavy icebreaker vessel.

(2) CONDITION FOR OUTYEAR CONTRACT PAYMENTSS A contract entered into
under paragraph (1) shall provide that any obligation of the United States to make a
payment under the contract for a fiscal year after fiscal year 2018 is subject to the
availability of appropriabns or funds for that purpose for such later fiscal year.

(b) Limitation on availability of funds for procurement of icebreaker vegs@lgne of the

funds authorized to be appropriated by this Act or otherwise made available for the
Department of Defenséor any fiscal year that are unobligated as of the date of the
enactment of this Act may be obligated or expended for the procurement of an icebreaker
vessel other than the one petdass heavy icebreaker vessel authorized to be procured
under subsectio(a)(1).

(c) Contracting authoritg.

(1) COAST GUARDS If funds are appropriated to the department in which the Coast
Guard is operating to carry out subsection (a)(1), the head of contracting activity for the
Coast Guard shall be responsible for contractictgpns carried out using such funds.

(2) NAVY.0 If funds are appropriated to the Department of Defense to carry out
subsection (a)(1), the head of contracting activity for the Navy, Naval Sea Systems
Command shall be responsible for contracting actiorrseckout using such funds.

3The somewhat complicated funding histor yFYi9Qbudggte ship is
requested $244 million for the acquisition of an icebreaker. The FY1990 DOD appropriatidisa&072P.L. 10%

1650f November 21, 1989) provided $329 million for the ship in the SCN account. (See pages 77 and 78 of H.Rept.

101-345 of November 13, 1989.) This figure was then reduced by $4.2 million by a sequester carried oheunder t

Balanced Budget And Emergency Deficit Control Act of 1985, also known as the GRaiiimanHollings Act

(H.J.Res. 37/P.L. 99177 of December 12, 1985). Another $50 million was rescinded by the Dire Emergency

Supplemental Appropriations for Disaster Assistance, Food Stamps, Unemployment Compensation Administration,

and Other Urgent Needs, and Trans, and Reducing Funds Budgeted for Military Spending Act of 199 (

4404P.L. 10:3020f May 25, 1990). An additional $59 million for the ship was then appropriated in the FY1992 DOD
Appropriations Act.R. 2521P.L. 102172 of November 26, 1991). Also, an additional $40.4 milliopiacurement

fundingf or the ship was provided through a Asqisitioms of annual ap
Construction, and Improvemen#(&l ) account(as it was known prior to FY201&pm FY1988 through FY2001.

The resulting net funding for the ship was thus $374.2 million, of which $333.8 million, or 89.2%, was DOD funding,

and $40.4 million, or 10.8%, was Coast Guardcurement fundingSource: Undated Coast Guard information paper

provided to CRS by Coast Guard legislative liaison office, March 3, 2016.)

32 Source: Navy information paper dated August 15, 2017, provided to CRS by Navy Office of Legislative Affairs on
August 23, 2017.
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(3) INTERAGENCY ACQUISITIONGS Notwithstanding paragraphs (1) and (2), the head
of contracting activity for the Coast Guard or head of contracting activity for the Navy,
Naval Sea Systems Command (as the case may be) may autfteragency acquisitions
that are within the authority of such head of contracting acti¥ity.

Regar di ng tSkee td omf elR2Rep#d0etft @ Hb v é2ndblenmi . 9R,.
28MP0L.9K1E&thees f ol |l owi ng:

Icebreaker vessel (sec. 122)

The House bill ontained provisions (sec. 122, 123, and 1012) that would authorize the
Secretary of the Navy to act as a general agent for the Secretary of the Department in which
the Coast Guard is operating and enter into a contract for icebreaker vessels; protsibit fund
for the Department of Defense from being used for the procurement of an icebreaker vessel;
and amend section 2218 of title 10, United States Code, to authorize funds associated with
the National Defense Sealift Fund for the construction of icebreaksglges

The Senate amendment contained a similar provision (sec. 1048).

The Senate recedes with an amendment that would authorize oneclastatheavy
icebreaker vessel, prohibit funds for the Department of Defense from being used for the
procurement of aitebreaker vessel other than this one polass heavy icebreaker vessel,
clarify contracting authorities, and require a Comptroller General report.

The conferees recognize the national importance of recapitalizing the U.S. icebreaker fleet
and the extramlinary circumstances that necessitated use of Department of Defense
funding to procure the first polalass heavy icebreaker, as partially provided in the
Department of Defense Appropriations Act for Fiscal Year 2017. Accordingly, the
conferees suppor¢ authorization of this icebreaker in this Act.

The conferees note the Undersecretary of Management in the Department of Homeland
Security (DHS) serves as the Acquisition Decision Authority for the Polar Icebreaker
Program and that this program is govetnm accordance with DHS Acquisition
Management Directive 101 and Instruction 1021 001.

The conferees believe maintaining clear lines of authority, responsibility, accountability,
and resources with the Secretary and Acquisition Decision Authortheadepartment in

which the U.S. Coast Guard is operating are essential to delivering icebreakers on cost and
schedule.

Accordingly, the conferees believe the Secretary of the Department of Homeland Security
and the Undersecretary of Management in the Bhi&ild be the officials provided with
authorities and resources related to the Polar Icebreaker Program.

Therefore, the conferees expect subsequent icebreakers to be authorized by the
congressional committees with jurisdiction over the Coast Guard adddursing Coast
Guard appropriations. (Pages 7B&6)

31 ET Con2EEG | EUOI OWEOEwW" OUUw1PUOwi duw/ 2"
Anot her potenti al i ssues dloe d W@oedg redssFHISHE drheeer ns t e
programSeptember 2018 GAO trepotrhhatont ideCdPHELt pBGwa

did not have a sound business case in March 2018, when it established the cost, schedule,
and performance baselines for its heavy polar icebreaker acquisition program, because of
risks in four key areas:

33 Secton 122 also includes a subsection (d) that requires a GAO &gs&$sing the cost of, and schedule for, the
procurement of new icebreaker
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Design.The Coast Guard serogram baselines before conducting a preliminary design
review, which puts the program at risk of having an unstable design, thereby increasing the

programdés cost and schedule risks. Whil e setting
review is consiste t wi t h DHS®6 s current acquisition pol i c\
acquisition best practices. Based on GAO6s prior

evaluating its policy to better align technical reviews and acquisition decisions.

Technology.The Coast Gua intends to use proven technologies for the program, but did
not conduct a technology readiness assessment to determine the maturity of key
technologies prior to setting baselines. Coast Guard officials indicated such an assessment
was not necessary berse the technologies the program plans to employ have been proven
on other icebreaker ships. However, according to best practices, such technologies can still
pose risks when applied to a different program or operational environment, as in this case.

Without such an assessment, the programbés technical
CostThe | ifecycle cost estimate that informed the
substantially met GAOb6s best -gocumented,ands for being

accurateput only partially met best practices for being credible. The cost estimate did not
guantify the range of possible costs over the entire life of the program. As a result, the cost
estimate was not fully reliable and may underestimate the total fundinkpdhder the

program.

ScheduleeThe Coast Guarddéds planned delivery dates wer
assessment of shipbuilding activities, but rather driven by the potential gap in icebreaking
capabilities once the Co adaticeltaalkdrtidedPolaronl v oper at.i

Sta® reades the end of its service life...

GAObs analysis of selected |l ead ships for other s
programbs estimated construction time of 3 years
is at risk of not delivering the icebreakers when promised and the potential gap in

icebreaking capabilities could widéh.

"O00O0Ow#TI UPT OQwi OUw' 1 EYAaWEODQE W, 1 EPUOW/ O

Anot her potential 1issue for Congr eiscsebrseakertder

t o

a commonAdbasotcettilecsa@E epol ar i cebreaker missi

(MN$st at dsurtrheantt requirements and future projectdi
need to expand its icehQueakhggachpaeettygf pot éptE

heavy and 3 medium) to adequat el yoQwenesti sntiesnsti on ¢
with this statement, the Coast Guard envisages f
after it pwoltaawy @pfdlrer ineebreakers. The questio
design for the medium polar icebreakers, or inst
same basic design as the heavy polar icebreaker s
A congressional | ypowatn dfartoend tJhuel yN a2tOilo/n arle Academi e
Engineering, and Medicine (NASEM) on the acqui si
concluded that notional operational rreeqsuui lrte me nt ¢
i n ships t htaoto wdoiuflfde rneontt bien si ze from new heavy
TabA-k the CohasturGreartd medi iHmap ¢l sa ramidoudal rtl eya kseor

| arger t han&t hee aGoa Ppto IR@U aarird) SGa eveekne rwwhat it concl
probable similarity in size between future U.S.
report recommended buil dkeg @aosithgl samedicommpal &

34 Government Accountability OfficeCoast Guard Acquisitions[:] Polar Icebreaker Program Needs to Address Risks
before Committing ResourceSAO-18-600, summary page.
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three new heavy polar i cebreakers. This approact
the medium icebreaker by avoiding thédecost of de
medi um pol d@arhei ¢ epurogndhkassrhiexi sting production | ear
first ship on a new hper oNJAUSCEEM o tte Ipl@er d o(thsdlt neaphicartBgir &/ e .
as in original)

2. Recommendation: The United States Congress should fund the construction of four
polar icebreakers of common design that would be owned and operated by the United
States Coast Guard (USCG).

The current Department of Homeland Security (DHS) Mission Need Statement
contemplates a combination of medium and heavy icebreakers. The comrsittee
recommendation is for a single class of polar icebreaker with heavy icebreaking capability.
Proceeding with a single class means that only one design will be needed, which will
provide cost savings. The committee has found that the fourth heavy icabceald be

built for a lower cost than the leadiglof a medium icebreaker class....

The DHS Mission Need Statement contemplated a tot |
of two classed three heavy and three medium icebreakers. Details appear Highe

Latitude Mission Analysis Report. The Mission Need Statement indicated that to fulfill its

statutory missions, USCG required three heavy and three medium icebreakers; each vessel

would have a single crew and wouadnaysishomeport in
indicated that four heavy icebreakers will meet the statutory mission needs gap identified

by DHS for the lowest cost

4. Finding: In developing its independent concept designs and cost estimates, the
committee determined that the costs estiated by USCG for the heavy icebreaker are
reasonable. However, the committee believes that the costs of medium icebreakers
identified in the High Latitude Mission Analysis Report are significantly
underestimated...

Although USCG has not yet developed thgerational requirements document for a
medium polar icebreaker, the committee was able to apply the known principal
characteristics of the USCG Cutter Healy to estimate the scope of work and cost of a similar
medium icebreaker. The committee estimatesdhfastof-class medium icebreaker will

cost approximately $786 million. The fourth ship of the heavy icebreaker series is
estimated to cost $692 million. Designing a meditlass polar icebreaker in a second
shipyard would incur the estimated enginegrifesign, and planning costs of $126 million

and would forgo learning from the first three ships; the learning curve would be restarted
with the first medium design. Costs of building the fourth heavy icebreaker would be less
than the costs of designingabuilding a firstof-class medium icebreaker.

6. Recommendation: USCG should ensure that the common polar icebreaker design
is scienceready and that one of the ships has full science capability.

All four proposed ships would be designedias c i-reema ey, 0 whi ch- wi | | be more
effective when one of the four shipsnost likely the fourth is made fully science

capable. Including science readiness in the common polar icebreaker design is the most

costeffective way of fulfilling both the USC&s pol ar mi ssi ons and the nati
research polar icebreaker needs.... The incremental costs of a geietigelesign for each

of the four ships ($10 million to $20 million per ship) and of full science capability for one

of the ships at the itial build (an additional $20 million to $30 million) are less than the

independent design and build cost of a dedicated research medium icebreaker.... In

briefings at its first meeting, the committee learned that the National Science Foundation

and otheiagencies do not have budgets to supportifolé heavy icebreaker access or the

incremental cost of design, even though their science programs may require this capability.

Given the small incremental cost, the committee believes that the science tapidili

above should be included in the acquisition costs.
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Scienceready design includes critical elements that cannot be retrofittegffestively

into an existing ship and that should be incorporated in the initial design and build. Among
theseelements are structural supports, appropriate interior and exterior spaces, flexible
accommodation spaces that can embark up to 50 science personnel, a hull design that
accommodates multiple transducers and minimizes bubble sweep while optimizing
icebreaking capability, machinery arrangements and noise dampening to mitigate
interference with sonar transducers, and weight and stability latitudes to allow installation
of scientific equipment. Such a design will enable any of the ships to be retrofitted for fu
science capability in the future, if necessary....

Within the time frame of the recommended build sequence, the United States will require
a sciencecapable polar icebreaker to replace the science capabilitiestdééypuponher
retirement. To fulfil this need, one of the heavy polar icebreakers would be procured at the
initial build with full science capability; the ability to fulfill other USCG missions would

be retained. The ship would be outfitted with oceanographic overboarding equipment and
instrumentation and facilities comparable with those of modern oceanographic research
vessels. Some basic scientific capability, such as hydrographic mapping sonar, should be
acquired at the time of the build of each ship so that environmental data theseamtat

in fulfilling USCG polar missions can be collect®&d.

I f pol i cymapkreorau rsdeecormde rneow medi um pol ar icebreak
pol ar icebreaker, the same general approach recc
f ol [dbpawesdd c madi um pol ar i cebreakercanotddt berBdumeéedi
the same common design used for the three new he
medi um pol ar icebreaker.

An Aprli2, 2018, phesbBorkepwrhgstates

As the CoasGuard prepares to review industry bids for a new heavy polar icebreaker, the
service is keeping its options open for the right number and mix of polar icebreakers it will
need in the future, Adm. Paul Zukunft, fileenrJcommandant of the Coast Guarddsan
Wednesday [April 11].

The Coast Guardbdés program of record is for three |
but Zukunft said the Ajury is stildl out 0 whether
is aiming toward building three new heavyhoceakers, but it might make sense just to

keep building these ships, he told reporters at a Defense Writers Group breakfast in

Washington, D.C.

Zukunft said that iwhen you start l ooking at the
then you need to lookt what is the economy of scale when you start building heavy
icebreakers, and would it be |l ess expensive to co
He added that the heavy icebreakers provide more capability, and if the price is
faffordabhedsamd randgéo as building medium icebr e
end up with one class of heavy icebreakers. o

Building only one class of ships has a number of advantages in terms of maintenance, crew

familiarity, configuration management, and more, he saidecision on what the future

icebreaker fleet will coasoitst baft itdhafdtsi lolneproph a l
that we want to keep op¥n going forward, o0 Zukunft

35 National Academies of Sciences, Engineering, and MediBiivgsion on Earth and Life Studies and Transportation
ResearchBoarlAc qui si ti on and Operation of Reedis hetter Repostbmthe a k e r s : Ful
cover letter dated July 11, 2017, pp. 8.4

%Cal vi n BCoass@uartt leeaving Options Open For Future Polar Icebreaker Fleet Bgiense Daily
April 12, 2018. Ellipse as in original.
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21T GRIOUOwW! UPET T wUOwW. Ol wOUw, OUI w-1 bpw!/ OOE
Y1 UYobu3 GuEluE k UPOOU

As menti onneedweeagvyl aer j cabreaker tFYa2tOnib9g bt ns const
enter XO0r2BiwRe | ianwastedur bi shed and reentered serv
for an intended dme rpiedd odfntdh btece wiednhyedar29019 and

De c e mb e3C 02n0s2e2g. ineort thleyr, paot ent i al i ssue far Congr es
p
i

ot ent italmegapetivveRrol atsef8tadnofi ntended service |
nto service béaovmweporamoreebhewaker s.

As testified by ®*0ORS enta rlkaid pytt i 20bwsi HQ@irédg t his ti me

per Ood: would be to furtBel aelxibee adt itehre wweeuwlvd clee |ti
chaftter.gnd emstehhecredh kepasr hapswhedeopgéds saaeh ships
avail abl enfdorhawlearctaggrabi | i ti es for performing mi
i cebr.ealkheer sUni ted States has used bopadl aorf t hese
icebdmegakcapd@city gaps.

"OEUUW&UEUEwW/ OEOwWPUwWwUOwW%UUUT T UwsrRUI OEw+bHIi I wcd
The Coast Guard pdfantsheda ot war cutéifdirms hdeutr lgikn eech da it d
servickRolla®dedds requested funding e nliiftes FY2019

extensi ofo lworrAlSSet@atre mber 25, 2017, GA®Otaeesvrthen
foll owing:

While the Coast Guard considered various options to bridge this potential heavy icebreaker
gap, in a January 2017 study the Coast Guard reptréd it was planning for a limited
service life extension of the Polar Star to keep it operational until fiscal year 2025, at an
initial cost estimate of $75 million. However, the Coast Guard has not completed a formal
cost estimate for this effort andevihave previously reported that the $75 willestimate

may be unrealistic.

The Coast Guardoés Capital -PO2%irelgdesB@OmiliorPl an f or f i s
of a planned $75 million for polar icebreaker sustainment, which officials reponeihas

the rough estimate for t he PQOpaseQuardofficialsés | i mited s
37 The September 25, 2017, GAQpre rt on pol ar icebreakers states the foll owi
documents,thP ol ar uSttedmuds service |ife wildl end between fiscal y e a

Accountability Office,Coast Guard: Status of Polar Icebreaking &€ apability and Recapitalization PlaGAO-17-
698R, September 25, 2017, p. 6.

38 SeeCRS Testimony TE1001Z0ast Guard Arctic Implementation Capabilitidy Ronald O'Rourke

39 Regarding the first opiin, the Coast Guard) iaddition to the work done to extend the service lifeafr Starby

an additional 7 to 10 yearalsomitigated a polar icebreaking capacity gaphe 19709y putting two of its older

Wind-class icebreakers through a vessélabilitation and modernization (VRAM) progra(Bee National Research

Council, Polar Icebreakers in a Changing World: An Assessment of U.S. Needs, Washington, 2007, p. 55. See also
Donal d L. Canney, il cebreaker s & 2016, ahttp@wwd.ussg.miliSory/s t Guard, o
webcutterdtebreakers.asp

Regarding the second optiomeae 2005, the National Science Foundation (NSF) has occasionally chartered foreign
polar icebreakets specifically, the Russian icebreaké&nssin andVladimir Ignatyuk and the Swedish icebreaker
Oderd to help perform icebreaking missions in polar wat@Regarding the charters Kfasin andOden seeNational
Research CounciRolar Icebreakers in a Changing World: An Assessment of U.S. Né&dhington, 2007, pp. 6, 14,
63, 80, 97, 111, and U.S. Coast Guard Research & Development Center and ABS CoPRslétiigebreaker

Options, Paths Forward to Accomplish U.S. Coast Guard MisgindsContribute to Mission Critical National

Science Need#lay 17, 2011, pp. 9, 14.)
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stated that the $75 million rough es-timate is bas
10 year service life extension which was completed in fiscal 813. However, in July

2017 we reported that the Coast Guard has not completed a cost estimate for this effort,

and that the $75 million estimate may be unrealistic based on the assumptions the Coast

Guard used, such as continuing to use parts frofdlar Sea as has been done in previous

maintenance event§,

A July 2018 GAROe rfemlolrawisng:t es

The Coast Guard is planning a SLEP on the Polar Star to keep it operational until the first
and second new heavy polar icebreakers are deliv@adned for 2023 and 2025,
according to current acquisition plans) in order to bridge a potential operational gap. This
approach would allow the Coast Guard to operate a minimum of two heavy icebreakers
once the first polar icebreaker is delivered. Thprapch would also provide the Coast
Guard with a seffescue capabiliy the ability for one icebreaker to rescue the other if it
became incapacitated while performing icebreaking operations.

The Coast Guardés plan t o c existthganiual tlepe¢ Pol ar St ar
level maintenance periods may not be feasible given the amount of maintenance already

required on the cutter. The Polar Starés mission
years and reached a low point of 29 pergentll belowthe target of 41 percehtfrom

October 2016 to September 2017. Based on mission capable data, we found this is mostly

due to additional time spent in degetel maintenance, which has increased in recent

years from about 6 months in 2015 to more than Bthwin 2017.

Additionally, the Polar Star has required extensions of about 3 months for its annual dry

dock periodd the period of time when a cutter is removed from the water so that

maintenance can be condudieth 2016 and 2017 to complete required metaince

activities. These dry docks were originally planned to last betwel@ thonths and 4

months. These extensions also compressed the amount of time that the crew had to prepare

for its annual mission to Antarctica, which, according to members dtdla Star crew,

placed a large stress on the crew, risked the quality of work, and reduced or eliminated the

crewsd planned rest and pemonthdepldymentrBageédr ati on f or
on our analysis, these delays and extensions are ligetpntinue as the cutter ages.

According to Coast Guard officials, the Polar Sta
the annual dry dock periods by adding an additional 1 or 2 months to the annual dry docks.

However, if the work is unable to be completkding this time frame, it could force the

Coast Guard to miss its commitment to conduct the annual Antarctica mission. Coast Guard

maintenance officials stated that until the Polar Star completes the SLEP, its repairs will

likely continue to get more erpsive and time consuming. We will continue to monitor

the Polar Starés SLEP through our annual review o

As we found in July 2017, the Polar Star SLEP effort has a rough order cost estimate of

$75 million, which is based on the reactivatisark completed in 2013.41 However, this

estimate may be unrealistic based on assumptions the Coast Guard used, such as that it

would continue to use parts from the Coast Guardbé
Sea, which has been inactive since@014 2 The Coast Guardds recent as:e
Pol ar St ar 6s odnte phygical adnditicncohtloeicutter,owhich includes the

hull structure, habitability, major equipment systems, and spare parts avaidakibity

completed in January 2018.43 &'material assessment stated that many of the available

parts from the Polar Sea have already been removed and installed on the Polar Star. As a

result of the finite parts available from the Polar Sea, the Coast Guard may have to acquire

new parts for théolar Star that could increase the $75 million SLEP estimate. The Polar

Starés recent mat eri al assessment will/l form t he L

40 Government Accountability OfficeCoast Guard: Status of Polar Icebreaking Fleet Capability and Recapitalization
Plan, GAO-17-698R, September 25, 2017, pp. 3, 8.
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overhauled during the SLEP and for a more detailed cost estimate. The Coast Guard
expects the qpogram to reach the obtain phase of the acquisition life cycle by December
2019, at which time the Polar Star could reach the end of its current useful service life
(currently projected to be between 2020 to 2023). This timeline contains risk that the Pola
Star could be rendered inoperable before the cutter is able to undergo &'SLEP.
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The feasisheadandy ooff tthhee t wod cohpatritoerrs) (aoountel.ipnrd denaasbeo v
ot her | @woubedapkeerds omi wh btweeskk@a | abl e for charter
of the year when the United States would need it
Ant afrotriec gn pol ar icebreakers are usedshy their
and may not always be available for chartaar wher
i cebreaker were available for charter, the poter
depend on the cost of itpphéeé oclp@rtfer,m tUhe&. alpioll iatry i a
and how these costs and capabilitiesPobmpare to
St.ar

The Coast Guard stated in July 2016 that

NSF leased the icebreaker KRASIN from Russia from 2803, ODENfrom the

Swedish government from 20@010, and VLADIMIR IGNATYUK from Russia in 2012

to support the McMurdo resupply mission. All leases were time charters, and crews were
supplied with the leases. As a contingency measure, NSF obtained assuranégtsinfass

from other vessels in the area, such as the Chinese flagged [icebreaking] vessel XUE
LONG, in the event they encountered difficulty. They also hired icebreaker captains with
previous McMurdo experience to supplement the crew. NSF acquired these tleeugh

a RFP process, and had no assurances that icebreakers would be available to 